Peroxisome biogenesis: where Arf and coatomer might be involved.
The present review summarizes recent observations on binding of Arf and COPI coat to isolated rat liver peroxisomes. The general structural and functional features of both Arf and coatomer were considered along with the requirements and dependencies of peroxisomal Arf and coatomer recruitment. Studies on the expression of mammalian Pex11 proteins, mainly Pex11alpha and Pex11beta, intimately related to the process of peroxisome proliferation, revealed a sequence of individual steps including organelle elongation/tubulation, formation of membrane and matrix protein patches segregating distinct proteins from each other, development of membrane constrictions and final membrane fission. Based on the similarities of the processes leading to cargo selection and concentration on Golgi membranes on the one hand and to the formation of peroxisomal protein patches on the other hand, an implication of Arf and COPI in distinct processes of peroxisomal proliferation is hypothesized. Alternatively, peroxisomal Arf/COPI might facilitate the formation of COPI-coated peroxisomal vesicles functioning in cargo transport and retrieval from peroxisomes to the ER. Recent observations suggesting transport of Pex3 and Pex19 during early steps of peroxisome biogenesis from the ER to peroxisomes inevitably propose such a retrieval mechanism, provided the ER to peroxisome pathway is based on transporting vesicles.